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Abstract : In Japan, the food poisoning by V. parahaemolyticus breaks out recurrently in
the summer season, and it is considered that the majority of bacterial acute gastroenteritis
cases implicated in marine-fish and its product may have been caused by the organism. The
organism is a gram-negative rod with single polar flagellum, requiring 3•`4% NaCl for optimum
growth, and has the following distinctive characters; motility (+), growth in 7% NaCl peptone
water (+), growth in 10% NaCl peptone water (-), presence of cytochrome oxidase (+),
fermentatation of glucose (+), gas production from glucose (-), production of indol (+),
reduction of nitrate (+) liquefaction of gelatin (+), production of H2S (-), acid
production from d-tartrate (+), Voges-Proskauer reaction (-), acid production from cellobiose
(-), acid production from sucrose (majority-), and acid production from arabinose
(majority+). Regarding the antigenic differentiation of the organism, the 32 types of K
antigens and the 10 groups of O antigens have been established (Sakazaki 1964).
V. alginolyticus has been classified at first as a subgroup of V. parahaemolyticus, but recently
excluded from the latter on account of somedistinguishable characteristics though its pathogencity
for man may be susceptible according to some worker (Sakazaki 1965), The vibrios have been
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considered to be marine bacteria mainly from their halophilic characters. It has been clarified
that in the summerseason these vibrios are distributed widely in coastal sea-area (Miyamoto et
al. 1961) but not in pelagic except V. alginolyticus (Horie et al. 1964). Little information
however had been obtained on the distribution of the vibrios in other regions than Japan.
The present author undertook to investigate into the distribution of the organisms, as he
colud take the opportunity of going on board the Nagasaki-maru, the fishery training ship of
Nagasaki University. In the previous survey (Yasunaga 1964b), it was revealed that the vibrios
were found in the Southeast Asia as well as in Japan. It was also noted that V. parahaemolyticus
could be isolated from pelagic fish inhabiting the tropical Indian Ocean.
The present survey was carried out in the Pacific Ocean to the south of the Hawaiian
Archipelago and in Honolulu in Augast 1965. Fishes, sea muds and sea sands were collected
for isolation of the organism in the stations shown in Fig.1 and 2. The selective media, TGE
liquid medium A (Akiyama et al. 1963) and TCBS agar medium (Sakazaki 1964) were
adopted, and isolation of the organism from these samples was carried out by the streak method
on the agar medium directly or after cultivation in the liquid enrichment medium. Of the
cultures isolated, the 18 cultures were identified as V. parahaemolyticus, and the 27 cultures as
V. alginolyticus after the biological examinations. In addition, the strains of V. parahaemolyticus
were tested fordetermination of serological type and group, and toxicity for mice. The experi-
mental results are shown in Table 1, 2 and 3. The 12 strains of V. parahaemolyticus were
isolated from pelagic fishes caught in the Middle Pacific, and the 4 and 2 strains from fishes
caught inshore and sea muds collected in Honolulu respectively. These results indicate that the
distribution of V. parahaemolyticus in tropical ocean may not unusual, and that the vibrio
inhabits the inshore sea-area around the islands locating in the ocean. Non of the vibrio was
detected from the fishes obtained at a fish market. The main reason may be that the majority
of fish samples were brought from the American Continent and a part was from fishing grounds
near Hawaii, and that they were preserved in good condition. It seems that more researches in
fish markets are necessary to get the information about the vibrio. The V. parahaemolyticus
strains isolated were divided into 8 types of K antigens and 01•`05 of O groups, and all of
them were confirmed to have virulemce for mice. It is noted that he 4 strains of them were
sucrose fermenting ones.
It has recently been emphasized by MacLeod (1965) that the marine becteria so far
examined are not regarded as representatives of the indigenous flora. Bacteria having the
halophilic character have frequently been found in terrestrial environment, and transformations
from salt dependence to salt independence and vice versa have been demonstrated for a few
bacteria (Ingram1957). The present authors (1963, 1964a) previously isolated V. parahaemoly-
ticus and the other halophilic bacteria from fresh river water in Nagasaki, and stated that the
result might explain to somo extent the predominant distribution of the organism in coastal
sea-area. Furthermore, in the recent study by the present author, which furnishes unpublished
data, nonhalophilic bacteria resembling V. parahaemolyticus in biological and serological charac-
ters were obtained from fresh water, and it was demonstrated that the organisms acquired
nalophilism and NaCl tolerance similar to V. parahaemolyticus when brought in contact with a
certain concentration of NaCl solution under a certain condition. It is therdfoe possible that
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V. parahaemolyticus found in marine environment stemed from terrestrial environment, A similar
speculation has been made by Ose et al. (1964), who could isolate the organism from night
soil fallren in sea water. Quite recently, Hidaka et al. (1965) have investigated into the inorganic
salt requirement of the organism in detail, and suggested that the organism did not seem to
belong to marine bacteria and to be analogous to terrestrial bacteria. Therefore, it may be
considered that V. parahaemolyticus found in tropical pelagic ocean is transfered from coastal
sea-area, and that concerning the organisms inhabiting inshore sea-area of islands locating in
ocean the original source of them is the islands themselves. It would however be highly
desirable to have more extensive investigations into ecology of the organism to confirm the
assumption mentioned above.
On the other hand, it is probable that the V. parahaemolyticus food-poisoning implicated
in marine fish is apt to break out in the Pacific, since it has been presumed from the previous
and present survey that the organism is widely distributed throughout the tropical sea-area of
the world. According to Helfrich (1963), fish poisong has affected more than 433 persons in
over 54 recorded outbreaks in Hawaii since 1900. It is of interest that some case of fish
poisoning resulted in undetermined classification In Hawaii displays similar symptoms to the
V. parahaemolyticus poisoning. He has stated that most of these outbreaks were apparently
caused by toxins endogenous to the fish or acquired from sources other than the micro-organisms
normally encountered on "spoiled" fish, It should however be emphasized that most of inshore
and pelagic fishes which are found throughout the warm seas of the world may contain
V. parahaemolyticus in the usual bacterial flora, and that in most cases the food-poisoning of
the organism has been caused by fresh-fish without any signs of putrefaction and more often
even by cooked-fish contaminated secondarily with the organism (Mizoguchi 1964). It shoud
be also noted that the organism has been observed to have the shortest generation-time reported
up to date (Kato 1965), although the food-poisoning of the organism is not due to toxin.
At the present time, ciguatera fish-poisoning is considered to be of the most serious
potential health disturbance in Hawaii, It is said that ciguatera is characterized by neurological
and gastrointestinal symptoms resulting from the ingestion of tropical marine reef and inshore
fishes, and that one of the chracteristics of ciguatera is the prolon ed period during which the
symptoms are experienced. It should however be noted that ciguatera has been observed to
have various clinical picture and a short duration of symptom in moderate cases of poisoning,
and that ciguatera has been caused by numerous systematically unrelated fishes. At this time,
it appears to be fairly difficult to distinguish the V. parahaemolyticus fish-poisoning from
ciguatera, which exhibits mild neurological symptoms and a short duration of illness. It is
possible that outbreaks of the V. parahaemolyticus fish-poisoning in the tropical sea-area were
so far included in poisoning of the group of undetermind etiology or attributed to ciguatera.
In Japan, fish poisoning case regarded as ciguatera is supposed to be increasing by
ingesting fishes brought in from the tropical Pacific. More information should be accumulated
on ciguatera and fish poisoning of the other categories to clearify the above-mentioned confusion.
At the same time, the role of V. parahaemolyticus in fish poisoning in the tropical area should



























































Sampling station of監　mud and sund.














































































































































































Scomberomorus niphonius 〔CuvIR & VALENCICNNES〕
Tetrapturus angustirostris TANAKA
Katsuwonus fielamis 〔LINNAEUS〕
Makaira mitsukwii JoR―D曳N & SNYD苫R
柵S(-〕 indicates strain which did not ferment sucrose on TCBS agar medium, and S(-f-〕
indicates strain fermented.
















































































sucrose and arabinose fermentations, serological type and
group, and toxicity for mice of Vibrio parahaemolyticus




















































































株　G-gill of fish, I-intestinal content o王fish, M-sea mud.
鞍株　Mice, 35-40 days old of gpc strain weighing about l鞄,
received intraperitoneally 0.5 ml of the　3% NaCl broth
cultures containing approx. 10s cells 〔1〕 or 107 cells 〔2〕 of
the strains and the denominators indicate the number of
mice used and the numerators indicate the numberof mice




















































































































































































































































































































本水産学会誌, 31(7) : 55S-569, 1985.
4〕 B乱Iiner, A. H.,重Ielfrich P., Scheuer,
]にJ., & Yc帽Mda, T. : Research on ciguatera
in the tropical Pacific. Proceed. Gulf･ Carib. Fish.
Inst., 84-98, 1963.
s〕 Banner? A. H., &重寛e1蝕ich, P. : The
distribution of ciguatera in the tropical Pacific.





7o I寛elfrich. P. : Fish poisoning in ‡耳awaii.











nigh concentrations of sugars o若salts. Microtial






13〕 iA盈雷自藍R9脹冨Halophilism. The Bacteria｡
vol.互V. The Physiology of Growth : 297-342,
Academic ‡∋ress3互nc.> NewYork,19脹
1亀〕記i盈u細る1夢脹　液　The question of the
existence of specific maiine bacteria. I週ucteriol.
Revs･タ慧9 〔0 : 9-23, 19脹
15O宮本清,中村-溶　滝沢金次痛宋住専,児玉









良品衛生研究, 1亀〔7, 8〕 : 117-155, 196を1
19)坂崎削-こ腸炎ビブリオカ>ら亜群2の除外と菌












食品衛生学推誌, 5(2): 112-115, 198如1
24〕安永統男:腸炎ビブリオに関する研究2･東南
アジア地域の港湾内の海底泥土ならびに捕脹市販魚
介類こおける腸炎ビブリオの分布.長崎大学風土病紀
要, 6(4):201｢208, 19糾b.
2SO安永統男,黒田正彦:腸炎ビブリオに関する研
究5.東南アジア地域OO海底泥土ならびに魚介輯から
分離した腸炎ビブリオの血清学的性脹　マウスに対す
る毒性および溶血能について.長崎大学風土病紀類
冒(2): 107-113, 196乱
26〕善董毒液　坂井干三,寺山武,エ藤泰雄:腸炎
ビブリオの生物型と食中毒起炎株との関係について･
疫学調査からみた.メディヤ･サークルi:79-95,196砲･
特別掲載〔福見教授推薦論文〕 : 1965年12月25日受付
